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(57)Abstract 

PURPOSE: To provide a pigmented plastic molding compsn. which comprises an org. thermoplastic polymer, a 
mineral black pigment, and another colorant and is used for producing a shaped object having colored symbols 
with the aid of a laser beam. 

CONSTITUTION: This compsn. comprises (A) an org. thermoplastic polymer (pref. polyacetal, a polyester, a 
reinforced PP, polyphenylene sulfide, a liq. crystalline copolyester. an oxymethylehe copolymer, or polybutylene 
terephthalate), (B) a mineral black pigment (pref. comprising 70-90 wt.% calcium phosphate and 30-10 wL% carbon 
dispersed in a matrix comprising calcium phosphate) pref. in an amt. of 0,01-10 wt-%, and (C) another colorant 
which is an inorg. and/or org. pigment and/or a polymer^soluble dye pref. in an amt. of 0.001-10 wt.%. A shaped 
object formed from the compsn. is exposed to a laser beam having a principal wavelength of 1.064 nm or of 532 
nm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) At least one kind of thermoplastic organic polymer, and (b) At least one kind of 
mineral black pigment, and (c) Synthetic-resin molding material which consists of at least one 
kind of other coloring agents which are inorganic system an organic system pigment, and/ or 
polymer soluble dye. 

[Claim 2] Thermoplastic polymer (a) Synthetic-resin molding material according to claim 1 
which is polyacetal, polyester, the reinforced polypropylene, a polyphenylene sulfide, or liquid 
crystal copoly ester. 

[Claim 3] Thermoplastic polymer (a) They are polyoxymethylene aind the synthetic-resin 
molding material [claim 4] according to claim 1 or 2 which is an oxy-methylene copolymer 
preferably. Thermoplastic polymer (a) Synthetic-resin molding material according to claim 1 or 
2 which is polybutylene terephthalate. 

[Claim 5] pigment (b) an amount — criteria [ molding material / synthetic-resin ] — carrying 
out — 0.001 - 10 % of the weight it is — synthetic-resin molding material of any one publication 
of claim 1-4. 

[Claim 6] Pigment (b) 70 - 90 % of the weight Calcium phosphate and 30 - 10 % of the weight 
Synthetic-resin molding material of any one publication of claim 1-5 by which embedding is 
carried out into the matrix to which it consists of carbon and carbon consists of calcium 
phosphate in that case. 

[Claim 7] Pigment (b) Particle size is 1-50 micrometers. Synthetic-resin molding material of any 
one publication of claim 1-6 in within the limits. 

[Claim 8] Pigment (b) Coloring agent (c) Namely, synthetic-resin molding material of any one 
publication of claim 1-6 which exists by the mixed state with inorganic system -, an organic 
system pigment, and/or polymer soluble dye. 

[Claim 9] coloring agent (c) an amount — 0.001 - 10 % of the weight it is — synthetic-resin 
molding material of any one publication of claim 1-8. 

[Claim 10] Molding materials are other additives (d) depending on the case. Synthetic-resin 
molding material of one contained publication of claim 1-9. 

[Claim 11] the approach of manufacturing the Plastic solid which has a colored notation 
according to an operation of a laser beam from a synthetic-resin molding material — setting — 
(a) — at least one kind of thermoplastic organic polymer, and (b) — the above-mentioned 
approach which uses the synthetic-resin molding material which consists of at least one kind of 
mineral black pigment and (c) inorganic system -, an organic system pigment, and/ or polymer 
soluble dye. and is characterized by putting mold goods to a laser beam with the main 
wavelength of 1 ,064nm or 532nm. 
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[Claim 1 2] Molding materials are other additives (d) depending on the case. Contained approach 
according to claim 1 1 . 

[Claim 1 3] How to use as an ingredient for manufacturing the Plastic solid which has a colored 
notation for a synthetic-resin molding material according to claim 1 to 10 using a laser beam. 



[Translation done.] 
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JPO and NCIPI ar® not responsible for any 
da^asQS caused by the us® of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] with at least one kind of polymer, at least one kind of carbon content 
black pigment, and at least one kind of other coloring agents, this invention is alike and relates 
to using it as a start ingredient for manufacturing the synthetic-resin molding material 
constituted substantially and the Plastic solid which can have a colored notation for a ****** 
synthetic-resin molding material in a list preferably especially with a laser beam. 
[0002] 

[Description of the Prior Art] It is welHknown that it can write in with a laser beam on the 
surface of synthetic resin, and it is advantageous to use Nd:YAG laser (wavelength: 1 .064nm) or 
a frequency redoubling Nd:YAG laser (wavelength: 532nm) in that case. A change of the color 
which can be adjusted by the controlled approach cannot be made free. That is, generally pearl 
is written in on the background of a dark color, or it is only possible to write a dark color in a 
pearl background. So, carbon black or graphite is desirable as a filler, and the contrast of 
black/white is 0.08 - 0.125%, for example. In the polyacetal added by concentration, it is 
generated with a laser beam. The fluorescent brightener which is not destroyed by operation of 
laser may be mixed in synthetic resin / carbon black, or graphite-mixture (the European Patent 
No. 53,256 specification). 

[0003] The approach written in the amount ingredient of macromolecules containing at least 
one kind of radiation sensitive additive leading to an irregular color is also well-known, the laser 
beam which has wavelength in a near ultraviolet ray, a visible ray. and/or a near infrared ray 
region in this case is used as an energy beam of light, and at least one kind of inorganic system 
- and/or an organic system pigment, and/or polymer soluble dye are used as an additive. The 
amount ingredient of macromolecules also has the mixture of the synthetic resin especially 
manufactured according to perfect synthetic organic thermoplastics, i.e., a polymerization, a 
polycondensation, or a polyaddition, for example, polyolefine, polyester, a polyamide, a polyether 
and polyacetal, or ****** synthetic resin. There are carbon black and graphite in the example of 
an inorganic system pigment at white pigments, a metallic oxide, and a metallic sulfide list, and 
especially a metal content pigment is advantageous, the amount of an additive — 0.001 (based 
on the amount ingredient of macromolecules) - 10 % of the weight it is . A pulse laser (solid 
state phlsed lasers), for example, a solid-state pulse laser, the CW laser changed by the pulse, 
metal vapor laser (metal vapor lasers), and semiconductor laser are used as the radiation 
source (the European Patent application public presentation No. 1 90,997 specification). 
[0004] The approach of writing in a body, a film, and the macromolecule organic material of the 
condition of a sheet with laser is well-known similarly. The ingredient containing at least one 
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kind of radiation sensitive additive and at least one kind of compound which cannot be bleached 
and which it remains and is not the radiation irritation which can be bleached by this approach is 
put to a laser beam. The pulse laser of the wavelength of a near ultraviolet ray and/ or a visible 
region is used here. It is used as a bieachable additive using at least one kind of azo - and/ or an 
indanthrone pigment as a compound which cannot bleach at least one kind of inorganic system 
- and/or an organic system pigment, and polymer soluble dye. in this case, a pulse laser beam of 
light — especially — a pulse laser or frequency redoubling Nd: which made a pulse change it 
builds with an YAG laser, metal vapor laser, or an excimer laser (the European Patent 
application public presentation No. 0,327,508 specification). 
[0005] 

[Problem(s) to be Solved by the Invention] However, colored marking to a dark-colored base 
cannot be made by the well-known approach. The technical problem of this invention is avoiding 
the fault of the conventional technique. 
[0006] 

[Means for Solving the Problem] This invention is (a) substantially. At least one kind of 
thermoplastic organic polymer, and (b) At least one kind of mineral black pigment, and (c) (d) 
which consists of at least one kind of other colored agents which are inorganic system -, an 
organic system pigment, and/or polymer soluble dye, and is contained in a molding material by 
the case of being additional It is related with the synthetic-resin molding material containing 
other additives. 

[0007] This invention relates to the approach of using as an ingredient for manufacturing the 
Plastic solid which has a colored notation for the further above-mentioned synthetic-resin 
molding material using a laser beam. Furthermore, this invention relates to the approach of 
manufacturing the Plastic solid to which the colored notation was given, by making a laser beam 
act on the body manufactured from the synthetic-resin molding material. By this approach, the 
synthetic-resin molding material which consists of other additives depending on the (a) 
thermoplasticity polymer, (b) mineral black pigment, and (c) inorganic system -, organic system 
pigment and/or polymer soluble dye, and (d) case is used, and a Plastic solid is put to a laser 
beam with the main wavelength of 1.064nm or 532nm. 

[0008] this invention person found out especially that the clear colored notation on a 
dark-colored background could attain by use of a mineral black pigment. The polymer (a) used 
according to this invention has a thermoplastic polymer (polyethylene terephthalate and 
polybutylene terephthalate), for example, polyester, a polyamide, polyvinyl chloride, polyarylate, 
the poly propine sulfide, for example, a polyphenylene sulfide, and the poly aryl ether ketone. 
Furthermore, the polymer which has amide - or an acetal radical in the polyolefine which may 
have the fluorine atom in the polymer for which are suitable depending on the case, for example, 
polyethylene, polypropylene, and a polytetrafluoroethylene; principal chain; especially an 
advantageous thing has polyacetals, i.e., an oxy-methylene-homopolymer, and an 
oxy-methylene copolymer, the oxy-methylene-copolymer that includes an oxyethylene unit 
preferably as a copolymeric unit, or polybutylene terephthalate. The mixture of various 
polymers can also be used instead of each polymer. 

[0009] A pigment (b) is an element-like carbon content mineral black pigment known for the 
language called bone charcoal (bone charcoal, bone black) or ivory black. This thing is 
manufactured by the special coking method from a bone or ivory waste, the organic component 
contained in the matter in this case decomposes, and embedding of the produced carbon is 
carried out as a pigment into the calcium phosphate-matrix. Generally a mineral black pigment 
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is 70 - 90 % of the weight. Calcium phosphate and 10 - 30 % of the weight Carbon is contained 
and it is 75 - 85 % of the weight especially preferably. Calcium phosphate and 15 - 25 % of the 
weight Carbon is contained, the content of the black pigment in a synthetic-resin molding 
material ~ 0.001 - 10 % of the weight desirable — 0.01 - 8 % of the weight especially ~ 
desirable — 0.2 - 5 % of the weight it is . 

[0010] the consistency of a black pigment ~ 2.3-2.8g/cm3 ~ desirable — 2.4-2.6g/cm3 It is in 
within the limits. 1-50 micrometers It is 2-25 micrometers preferably. Especially the black 
pigment of particle size is suitable. 

[001 1] Coloring agents (c) are inorganic system an organic system pigment and/or polymer 
soluble dye. other operating properties (for example, a shift property, lightfastness, thermal 
resistance) of the thing which has the general coloring agent which can be used, and a 
coloring agent — being related — it is suitable for a special synthetic-resin molding material. 
These are indicated by the pamphlet "Farbmittel vonHoechst fuer die Kunststoffindustrie 
(coloring agent of Hoechst A.G. for synthetic-resin industry)" (1993 editions. Hoechst AG. 
Frankfurt AMU MAIN). The suitable coloring agent in the case of using a polyacetal molding 
material has ultra marine blue, chromium titanate, violet-manganese (manganese violet), 
phthalocyanine copper, ferrous oxide. Quinacridone. and a bends imidazolone color. 
[0012] According to other matter, for example, a filler, for example, a choke, a mica, talc, a 
feldspar, cay welded pyroclastic rock, aluminum silicate, and the application that also means the 
still more general processing aid at processing of an antioxidant, light stabilizer, a flame proofing 
agent, a thermostabilizer, a reinforcing agent, for example, a glass fiber, or synthetic resin, you 
may add to a molding material. 

[0013] The molding material of this invention can be manufactured by the approach of common 
use. For example, a black pigment component (b) and a coloring agent (c) are mixed with a 
synthetic-resin ingredient using mixed - or grinding equipment, using an extruder, next, the 
mixture obtained — the very thing — it is made a desired final configuration with a well-known 
approach, for example, press forming, casting, calendering, extrusion molding, or injection 
molding. It writes in by laser by leading a specimen to the optical path of a pulse laser, for 
example. Nd:YAG laser, or a frequency redoubling NdiYAG laser. The synthetic-resin molding 
material of this invention can be used in the field made by being used for writing of the print 
processes of above-mentioned common use. For example, it can be used for the writing or 
marking to a Plastic solid of thermoplastics of electronics - and the automobile field at labeling 
of a keyboard, housing, and each member. These matter can attach a notation satisfactory 
using a laser beam. 
[0014] 

[Example] : which carried out the following examples under the following conditions the 
uniform mixture which consists of (a) thermoplasticity synthetic resin, (b) mineral black pigment, 
and the (c) color is manufactured with a commercial extruder (ZSK 28, Werner und Pfleiderer. 
Germany, SHUTOTTOGARUTO). 

[0015] A sheet-like specimen (120mmx80mmx2mm) is manufactured with injection molding from 
the molding material obtained. NdrYAG laser with a wavelength of 1.064mm is irradiated at the 
specimen of examples 1-9. A pulse frequency is 15kHz in about 20W laser output. Nd: The place 
of the writing of an YAG laser is free operation within the limits of 180mm. and has the diameter 
of 150mm. Between irradiation time, a laser beam is moved so that an alphabetic character may 
arise on a specimen. The colored alphabetic character on a dark-colored background arises by 
the color to be used. 
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[001 6] The used thermoplastic synthetic resin is •.a"POM" which is as follows. : Commercial 
polyacetal-copolymer (the oxy-methylene unit of 98 % of the weight , and oxyethylene unit of 
2 % of the weight ). This thing has 9g of the melt indexes MR 190/2.16 (DIN53735 is followed) 
for /10 minutes and 1 64-1 67-degree C crystalline melting points. 

b) "PBT": Commercial polybutylene terephthalate. This thing has the melt index MFI 190/2.16 
(DIN53735 is followed) for 25cm3 / 10 minutes, and a 220-225-degree C crystalline melting 
point (ASTM D 21 33). 

1) The presentation of a molding material : the mineral black pigment of the POMl weight 
section of 99 weight sections (C. I. pigment black 9) 

Organic red pigments of the 0.2 weight section (C. I. pigment red 209) 

The clear colored alphabetic character produced by laser radiation: It is red to a dark-colored 
background. 

2) The presentation of a molding material : the mineral black pigment of the POMl weight 
section of 99 weight sections (C. I. pigment black 9) 

The organic yellow pigment of the 0.2 weight section (C. I. pigment yellow 180) 
The clear colored alphabetic character produced by laser radiation: It is yellow to a 
dark-colored background. 

3) The presentation of a molding material : the mineral black pigment of the POMl weight 
section of 99 weight sections (C. I. pigment black 9) 

Organic green pigments of the 0.2 weight section (C. I. pigment Green 7) 

The clear colored alphabetic character produced by laser radiation: Green for a dark-colored 

background. 

4) The presentation of a molding material : the mineral black pigment of the POMl weight 
section of 99 weight sections (C. 1. pigment black 9) 

Organic red pigments of the 0.4 weight section (C. I. pigment red 209) 

The clear colored alphabetic character produced by laser radiation: It is red to a dark-colored 
background. 

5) The presentation of a molding material : the mineral black pigment of the PBT1 weight 
section of 99 weight sections (C. I. pigment black 9) 

Organic red pigments of the 0.2 weight section (C. I. pigment red 209) 

The clear colored alphabetic character produced by laser radiation: It is red to a dark-colored 
background. 

6) The presentation of a molding material : the mineral black pigment of the POMl weight 
section of 99 weight sections (C. I. pigment black 9) 

Fluorescent dye which carried out colored to Orange of the 0.2 weight section (C. 1. pigment 
solvent Orange 63) 

The clear colored alphabetic character produced by laser radiation: It is orange to a 
dark-colored background. 

7) The presentation of a molding material : the mineral black pigment of the POMl weight 
section of 99 weight sections (C. 1. pigment black 9) 

The violet sublimation color of the 0.2 weight section (C. I. pigment solvent violet 1 3) 

The clear colored alphabetic character produced by laser radiation: Blue light for a dark-colored 

background. 

8) The presentation of a molding material : the mineral black pigment of the POMl weight 
section of 99 weight sections (C. I. pigment black 9) 

The organic blue pigment of the 0.2 weight section (C. I. pigment blue 15:3) 
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The clear colored alphabetic character produced by laser radiation: Blue for a dark-colored 
background. 

9) The presentation of a molding material : the mineral black pigment of the POM1 weight 
section of 99 weight sections (C. I. pigment black 9) 

The organic blue pigment of the 0.2 weight section (C. I. pigment blue 15:3) 

The organic yellow pigment of the 0.2 weight section (C. I. pigment yellow 180) 

The clear colored alphabetic character produced by laser radiation: It is a combination color to 

a dark-colored background. 

10) The molding material of the same presentation as an example 1. Nd: with a wavelength of 
1,064nm ~ instead of [ of an YAG laser ] — frequency with a wavelength of 532nm redoubling 
Nd: — an YAG laser (the pulse frequency of 5kHz, an output: about 3W) is used. The alphabetic 
character of the clear red on a dark-colored background arises. 



[Translation done.] 
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Ilfei«if4©$*»»0. 0 0 1 ~ 1 0S*% . j[f*L< 
ttO. 0 1~8«S% . #K:jif*U<«0. 2~5aS 

20 [0 0 1 0] ||feM*if©S5g[»2. 3-2. Sq/cm 
' > jif*L/<W2. 4-2. eg/cm' ©ffiBrtiC* 
4. l~5 0Min s »«b<»2— 2 5wm ©StS©!! 

[0 0 1 1 ] ( c) iimmm-isj:^yifcitm 

^#14 (m«^^f#14. iW^f*. tcML-r 

« — ^mj:'^mtm^w^icmri>i><Dviibi,. c 

+l6W^f>7Ut> h "F a r bm i t t e 1 vonH 
30 oechst fuer die Kunststof 
findustrie (^fiaifliXSI©/cJi)©--^+X h 
*t©«feSriJ) " (1 9 9 3^!&. Hoechst A 

-5, :j<yTH2df-ji.fi!5?^if4*ffltiSi»^©5a-rs«fe 

-'^'^ ^i^U f h (ma n s a n e s e vio 
let). 7^ai^T->«. K<y*fcJ:Of=t^:^-i'y F 

[0012] f6©i^K. m«7 «ai;S.«5^3- 

[0013] :^^m<Dfmw^itmm(Dyjm'cm&n 

{:i*s-c#.5. (b) is^um^M 

50 i)nx*/c«fflaifiKjfj*A:«sttajdaf5{Cci;or3fM©«*» 



5 

YAGU— lf-*fc«Ja?S»<S*iNd : YAGU-if- 

laW^I^ - te i Of a SW^if oI^ttW*4©fiH&f* 
> i'te.fc ^7 ©SWo^ftW (c^lffl-r S c t *5 

[0014] 

( a > j^nj^te^is^jii. < b ) mmm^mn^J:^ 
{ c > pm^ *) fiS-?.J^-fe?i^*rfjss©»m^ ( z s 

K 28. Werner u n d Pfleidere 

[0015] f#6n-Sfi59i^ttf4*^e.«W^0(CJ:o-O 
- ht»Jli?il^ ( 1 2 OmmxS 0mmx2mm) 
-r-6. SI:tet«Il~9©i5^®lf*K. 1. 064mm©?eS 
©Nd : YAGU— !f-*J®S*-rS. 
20y-^ h©b--tf-ffi:^t?l 5 kHz-C*So Nd : 
YAGU— tf-©»ji*©l*Wl 8 0mm©aSai£ffi 
Hrtri 5 0mm©ii:S5:WL/-rt>2>. MWI^©W 
ic. U^-^-^m^. ^(*©±(c^c?:*5*i;^J:^tc 
ttTtp-r. Bgfe©«f*±©Wfe©S:^*^. 

[0016] «efflL/cJ»Rrffi14^fiH»)!ttt«T©«>©'C 

: 

a) "POM" : rUflg©d<';T-fe4f-Jl'-="J<'J-^- 
(9 8mm% ©3}-^^5^^^U>*fi*Jj:iy^2«Sx©:i- 

+2^i^U>#{4) . C:©fc©«9g /I 0^©^^I/h 
-<>f^v^XMF I.,.,,.is (DIN53735«:Se 
^ ) teiO' 16 4-167 °C©*gailU^l*W-r^. 

b) "PBT" : iU|g©5j<y:?'^U'>-f-u:7^^- 
h. C©4>©W25 cm'/l 0^©^Jl'h'f>7'f 
>^MF It. ,/,.!, (D IN537 SbliCU^) *5<t(>'2 
2 0~2 2 5-C©|gSB!ll^ (ASTM D 2 133) 

1 ) fiXJfJWf4©ffl^ : 
9 9«SgP©POM 

1 m*S|5©i£«Jllfea*4 (C. I . ififjt >h ■:f^y 

0. 2fiSg|}©*«lS^fei®f4 (C. I . t:-^^> h • U 
F 2 0 9 ) 

2 ) nm^womsu : 

9 9£SSP©POM 

1 fiSSI5©S£«Jllfea^ <C. 1 . fi'y > F • f 
^9) 
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6 

0. 2S*S|5©«««feS«4 (C.I. fi'^^ F • 
xp-1 8 0) 

3) m^m>mL: 

9 9**a5©POM 

1 mMU<omsm&M^ (c. i . fi'^ > f • ^ 

i'9) 

0. 2assp©waiifkfea*4 (c. i . f^^^v f • 
Lo ■;->7) 

4) m^MWDmu ■■ 

9 9SfiSI5©POM 

1 mm^omam.^^ (c. i . i^i'^^ f • » 

i'9) 

0. 4Mgp©^3j5feail4(C. I. fi^y>F-u 
F 2 0 9 ) 

20 MiC^ivfe. 

5 ) mmwDfm. : 

9 9KSSB©PBT 

1 m^ommm^n (c. i . tri'^^ V'-f^v 

5'9) 

0. 2«fiSP©*«#feai4 (c. I. ycif^i^Y • u 

i» F 2 0 9 ) 

6 ) m\^un<Dm0s, : 

30 9 9ffll8|5©POM 

1 mmm<Dm^m'&Mn (c. i . e^^^ > f • f 

i'9) 

0. 2MBIJ©:tU>S^K:Wfel/fcM^tSSt*(C. I. 
fi^^> F • y)i^> F • :tu>-:^6 3) 

7 ) 0g^«*4©iBfi5E : 
9 9*SSP©POM 

1 mmsii(omi^^mn ( c. i . tr > f • 

40 4' 9) 

0. 2m«gC©^^V:i-b-;' FSIISm (C. I. fi^y 

> F • Vil^-^> F • >'^V:t^•» F 1 3 ) 

8 ) mmn<Dm^ 

9 9SSaP©POM 

lSMIJ©i£!B»lieffl« (C. I . f4^^> F • 

i79) 

0. 2aSSP©Wt8l»fe®f4 (C. I . f4^^>F • 
50 1 5 : 3 ) 



(5) 

7 

9 ) fmmn<Dim, ■. 

9 9*Sg|5©POM 

1 mmsnomsM^^n (c. i . b-^/^ > h • ? 

0. 2Sfig|5©*««eS(W <C. I . b*d^>> h • zf 
Jb- 1 5 : 3) 

0. 2m&m>miSkm^n (c. i . bd/^> h • ■< 
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80) 

10) njfit?!! 1 1 m cmfS.<ommm. i . o e 4 n m© 

jgSONd : YAGU— !f-©R*>»)«:jSEfi5 3 2nm 

©^iSI^^StiNd : YAG U-tf- ( Ajl.xja?g|^5 k 
Hz. ffl:^ : #tj3 -7 h ) *<Kffl-r-5. BffeCDWaoi 
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[^mmWl ] 1 7 ^© 2 (D«S(C J: SffliE©«iS 

[|fe?fB] 4^1^9B (2 0 0 2. 1. 9) 

nm^i - 1 6 5 9 7 9 
[^iPIB] ¥fiSc7^6^27H (1 995. 6. 27) 

wm^m.] ^mnm^i - 1 e e o 

[til!ll#-^] nm^G - 2 0 7 3 6 4 

C08K 3/00 KAA 
5/00 KA3 
C08L 103/00 
[F I ] 

C08K 3/00 KAA 
5/00 KAD 
C08L 101/00 



CffitaH]¥RK134p8^7a (20 0 1. 8. 7) 

i^mmiE 1 ] 

CO fmjf.-is^vf/^fcumwkmwm^j^z^y"^^^i^ 

[Sl*31 2 ] J!!l^9li4sJ< ij V- (a) T -fe - 

[it*^ 3 ] msjm^4< 0-7- (a) 5!)5# 9^ 

cm*^ 4 ] amm^^^ u -7- ca) *i!f: ^ > ^ 

iLTG. 0 0 1~1 OaS56 ■C*5f»*«l~4©C> 

[f»*3« 6 ] fflif^cb) 7 0 ~ 9 0 m&% <mm.ti}\^ 

^-iJAiSO-l OSMxO^iiORSO^ -e-Oi^CC 

[»*^ 7 ] ai4 (b) <D^a*i 1 ~ 5 0 *i m ©ssHrt 



[lt*3S9 ] iffe^Cc) ©S*iO. 0 0 1 ~ 1 o«« 

% -c*-S)it*a 1 ~ 8 ©i,>-rn*^— ^K:iat£©^^flt 

C^r . ( a ) ^^c < 1 4> 1 igffl©f»^gffl4W«'K ^ 
( b ) ^1>& < i «> 1 aS©St«5^®»***J J= ^' 
(c) «Etg|ft-*jJ:cX/*/c»Wi^M*4*3J:iy^'/*fc 

L, -tl/tTfiJa^a^&l. 0 64nm*ytW5 32nm© 

c»Wi n B£ff^M#4*«Ji^«:j:o-t:»fl!j©^fln«) 

IS©-&)5X«fl§)iK?^**^^c»iS*«l OtcfBt8©m 
[f»3j?S 1 2 ] 1 ~ 1 1 K:iBtS©^)j£^IISfi0^ 

[*i^fflE2] 

[iiiE*rm«@«i 0001 

[000 1 ] 

cs«±©fjffl^5fi /j>^j<tt>iaa©w 



imjEMmms^] 0002 

[0 00 2] 

i^i>Ctit^VS>*). -eOBKCNd : YAGU— !f- 
m&: 1. 0 64nm) ttcimmWlfBmNd : YA 
GU— !f- 5 32nm) %fflt,>S©*JW3pjr* 

e?r»€r3it?*>3:/c«m©#a:(CBf t,ife;S:«# jit? U 
tLX0tb<itO. 0 8-0. I 2 5% omSL-C^Ua 

^fiR<»fli/*-*r>y^7i;*/c{3:ii'^7y-f ^- 
^l^!eJ^ciSAL.-c*>J;^,> (3-o^»/>-!|f^^53. 2 5 

[miEM^mmi&] 0003 

[000 3] ^tih(Dmm<>ctj:i,^J>tj: < i ^> 1 as©fe 

1 a^©««^-*j <fciy^/'sfc»w««a***j<fcov 

yx— rjUfcJ;af5i<yT-fe:S?-;l', S /c»*^ ^ €>^^l^ 
fl§©S^!^fc*-5, «flSi^^©Caitc«afeai4. ^Jl 

©»©«« (?*f5}T-fitvtl4*»SliLt:) 0. 0 0 1~1 

—If— (solid state pulsed la 
s e r s ) . M-;l/;^-r^MSnfcaBK?SU— 
MM.l'—^— (metal vapor laser 



i^FBg^T - 1 6597 9 
{B~xivf^ff\m.<iMmiQO, 9 9 7^101 

[*iiiE5Ftm3sa«] 0 00 4 
[tSiE:^^] 

[0004] ^W. 7 -< ;UAteJ:c;f'>- h ©1*!»©lS;» 

ic^:jto-c$><3. c©:^ffi-cw^a-c*s^^c<i4>ia 
s©)iSc«iiijssi4^»n!^fcj:!y^gje-ct&«,»iftDfflts*«s 

MJ^©jaES©>''»VWXU— tf-^rCCr^L/. ii>JJc< <!: 
*) 1 «S©T y - *J J:Of/* fc« -<> h o >gm4 

©ints^s - fc i cK/* fcww«iis®P4*jJ: o*'i< y •^-■BJ 

>'->VU^^EL//cJljgclSfgitNd : YAGU-if-$fc» 

U- -■ y- $ /c»i + V - U — tf - (cr ji 
{B-xiv^^^mm^mO. 3 2 7. 5 0 8#«B#ie 

«) o 

C*iKffliE6] 

mimmm^'i oooe 

[ffliErt^] 
[0 006] 

[iSjli^J»^r-S/cd«)©^®] ^SWtCCa) 

^i>^c < <!: 1 as©?iftojMttwts^ y -7-. cb) ^i^^ < 
ife i«5s©i£!Bji4iifeei*sf*jJ;c^(c) mmh-^J^if 

[*iKliiE7 ] 

[*iiiE*fSl3«SS] 0 00 7 

[liiE:^^] 

[SiErtS] 

[000 7 ] *^Bj«M«:. ±ie©^B^B§^5t**4* 

^fi£«flifiK?l5«*4*^ 6 Kit 3 n/cl^JttK: u — y-ife^* 

jg-rs:&^tcM-rs. c©::srffi-c». ( a ) «inia5l45j< 
yv-. ( b ) S£!B5llfeM^4> (c) tMUJS-te.tO'/ 

e)j&-sffe©«ffesijtej;^;f (d) *i^{cd;-p-c«fte©^an 



V 



1. 06 4nm*ytW5 3 2nm©£?f58{S=&^'5l'- 
CffiiE*f*«S«] 0 0 11 

[0 0 1 1] (c) WMia?K-*JJ:Cf/$?t»W 

figffl^tt (0!iAi*g;?TiRFtt. wmti) icmox 

n^>{3:''>'>t? t- ^ "F a r b m i t t e 1 vonH 
oechst fuer die Kunststof 
f i n d u s t r i e (^R!EmilinJI©fc«>0'^+X b 

^(Om^M)" (1 9 9 3¥KS. Ho ech s t A 

v>:*/>-'<-^:tU f h (man g an e s e viol 
e t ) . 7 4fnjxT^>^. ffi^^l:^*Jj:J/+:>-i' 'J K> 

C«iE?tm^g«] 0 016 

[0016] ^efflL/cilnI«g14^fi!a»)!i»tiT®fcOt? 
*^ : 

a) "POM" : miS©5KUT42iS'-Jl'-3'K'>'-7- 

^ex-i^^U^^fit) , c©fe©l3:9g /I Ot»'®^-»l'b 
-f>7=^»i';^MF I »,,/,... (DIN537 35tC«e 
^ ) *iJ:af 1 6 4 ~ 1 6 7 •CCDgiiteSii.'^,^:*"^'-^. 

b) "PBT" : rUIS©sJ<V:?'5=-U>f-U7^U- 

^MF U,o/,.t. <D IN537 35tCf^^) *sJ:C>'2 
2 0~2 2 5°C0!)gfcteai!lL'^ (ASTM D 2 13 

3) 4«-r€>. 

1 ) ^tt*4©ifflfiR : 

9 9M*g|5©POM 

lSSgi5©S£!BJllfeM*4 (C. I . fi'^^ h • 

0. 2assi5©w«555efflf4(c. i. Ki^^>h-^ 

F 2 0 9 ) 

2 ) fS?fmi?4©fflfi£ : 
9 9SSg6©POM 



!^P8¥7- 1 6597 9 
lSS8IJ©ie?8imaffl*4 (C. I . t:-i/^> h • •^'^ V 

0. 2aegi5©««iifei®i4 (c. I . h • -f 

XCJ-I 8 0) 

3 ) fiS3fm*4©ia^ : 
9 9*figi5©POM 

1 s«g|j©it«jiifea*4 ( c. I . t-yy > h • 5. 

0. 2SSgB©«i^feMI4 (C. I. t-yy^h-i' 

•;->7) 

4 ) fiS3eM*4©«^ : 
9 8SfiSP©POM 

2SSSI5©*SJBJllfeSi** (c. I. t:if^>v ■ ^^-^^ 

0. Ammm>mm^n (c. i . fi'^^ n • u 

5. F 2 0 9 ) 

5) «gi^»©fflfiS: 
9 9SaSB©PBT 

1 mss&oim^^^ (c. i . t-i^^ > f • 

i'9) 

0. 2««gP©W«?S^feSm (C. I. fi/^>F-U 

F 2 0 9 ) 

6 ) imun<Dm^ •. 

9 9afiSC©POM 

i«aaj©iSBjafe«^ <c. i . f f • ^ 

d;9) 

0. 2«fiS|J©3|-U>i;K:«feL//cSt:)l£asf4 (C. I. 
\::tfj>t> F • V;l''<> F • ^UVJ'B 3) 

7 ) mmwDmxSi : 

9 9SfiSP©POM 

1 sasp©iS?^Mefflf4 (c. i . f^^^ > f • 

^5'9) 

0. 2afig|5©-'W*Uf FS*Sgl4 (C. I. fi'-^ 
> F • V ^l'-*^^ F-''^V3i-UfF13) 

8 ) ms^mwom^ : 

9 9*aSI5©POM 

1 mm.^omim'&mm (c. i . t-i^y > f • •j^ 

3- 
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0. 2«asiJ©wis«es*4 (c. i . t- h • ^ 

JU- 1 5 : 3 ) 

9) W3&m^(Dmm: 
9 9fi*a5C!)POM 

IMglScDiafcigjJIfell** (C. I . i^'if^ >h -rf^y 

0. 2sssiJ©wawaai4 (c. i. fd/^>h-:?' 

;V- 1 5 : 3 ) 



0. 2ssss©w8iteiim (c. I . h • >r 

xa-1 8 0) 

10) 1 t l5lCffl«S©R»^t*l4. 1 . 0 6 4 n m® 

jgSONd : YAGb— »f-©f^it>»)«:jgS5 3 2nm 

Hz. : *tj3 "7 h ) *ffiffl-rs. Bffe©l?«<D± 



-ffi 4- 



i 



